present. After examination, 11 patients (41%) developed schizophrenia; 36% had already been treated with antipsychotics before transition. The 75th percentile of time from baseline to transition was 13 months; median follow-up was 61 months (IQR 56 to 80). Overall, 16 patients used cannabis 520 times/lifetime and 11 used cannabis 420 times/lifetime. All participants showed a negative urine drug screening for illicit drugs.
Cerebrospinal fluid and serum were collected around mid-day using a procedure described elsewhere. 2 No participants revealed pathognomonic CSF findings according to a standard examination. 8 We measured CSF and serum levels of anandamide along with oleoylethanolamide, another endogenous fatty acid ethanolamide. These were purified and quantified by isotope dilution high-performance liquid chromatography/mass spectrometry as previously described. 9 Skewed empirical distributions of continuous variables were summarised by median and IQR (25th to 75th percentile). Independent groups were compared by exact Wilcoxon rank sum test (corrected for ties). Spearman's rho was calculated to assess pairwise correlation of variables. The cumulative probability of transition to psychosis was estimated by the Kaplan-Meier method and compared overall by the log rank test (hazard ratio). Statistical analyses were performed using SPSS and R for Windows.
Results
In controls, the median concentration of anandamide in CSF was 50.001 pmol/ml (IQR50.001 to 0.005) and 50.001 pmol/ml (50.001 to 0.700) in serum. We found no significant correlation between anandamide concentrations in CSF and serum (r S =0.033, P=0.768). Median CSF anandamide levels of patients were 0.006 pmol/ml (IQR50.001 to 0.073, P=0.004; online 
Summary
Anandamide is a bioactive lipid binding to cannabinoid receptors. A homeostatic role for anandamide has been suggested in schizophrenia. We investigated its role in initial prodromal states of psychosis. We measured the levels of anandamide and its structural analog oleoylethanolamide in cerebrospinal fluid and serum of patients in the initial prodromal state (n=27) alongside healthy volunteers (n=81) using high-performance liquid chromatograph/mass spectrometry. Cerebrospinal anandamide levels in patients were significantly elevated. Patients with lower levels showed a higher risk for transiting to psychosis earlier. This anandamidergic up-regulation in the initial prodromal course may suggest a protective role of the endocannabinoid system in early schizophrenia.
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'cognitive syndrome' (r S =70.533, P=0.005). No other psychopathological measures correlated with ethanolamide levels.
In this sample, no relevant differences for CSF and serum levels of anandamide and oleoylethonalamide were found between patients and controls regarding smoking, cannabis use, medication or body mass index. No significant difference was found for all ethanolamide levels between medicated and antipsychotic-naive patients. Interestingly, patients with cannabis use 520 times/lifetime showed no significantly different ethanolamide levels compared with those with 420 times/lifetime use.
By splitting patients at the median CSF anandamide value (0.006 pmol/ml) into low and high groups, patients with higher anandamide levels in CSF were found to be associated with an extended transition time into frank psychosis (P=0.095; online 
Discussion
This is the first study investigating levels of anandamide and oleoylethanolamide in CSF and serum of patients with initial prodromal states of psychosis. We found levels of anandamide in CSF significantly elevated in patients. The anandamide elevation was comparable to that described for first-onset, antipsychotic-naive schizophrenia 2 and was found in CSF exclusively, making its central origin most likely. As oleoylethanolamide concentrations did not differ significantly between patients and controls, it is unlikely that changes in anandamide levels were caused by a generalised alteration in ethanolamide signalling.
Interestingly, we found a trend for an association of anandamide elevation in CSF with a longer time to psychosis transition in patients; this trend, however, did not reach statistical significance mainly owing to lack of power. This is in line with our hypothesis of an adaptive role for anandamide in schizophrenia, indicating that those patients expressing higher CSF anandamide are less likely to have psychotic symptoms. Four patients who transited to schizophrenia were treated with dopamine D 2 -antagonists at examination and showed no significantly different ethanolamide levels compared with antipsychotic-naive patients. However, the observation that some patients did not show significant changes in CSF anandamide levels might imply a fluctuation or state-dependency of the alterations of the endocannabinoid system during the initial prodromal period. This has been recently suggested for other markers in CSF. 10 Alternatively, this may be related to the particular condition investigated, as not all individuals diagnosed with an initial prodromal state develop schizophrenia but may either return to a normal psychiatric status or develop another psychiatric disorder.
11 It is interesting to note that in this sample a history of cannabis use did not have an impact on levels of CSF anandamide as previously reported in acute antipsychotic-naive schizophrenia.
12 Further, no relation between history of cannabis use and risk of transition to psychosis was observed. Both aspects may be related to the relationship between D 9 -tetrahydrocannabinol and cannabidiol in street cannabis consumed, which was not further evaluated. 13 Our findings suggest that endogenous anandamide mobilisation may play a protective role in at least a subgroup of patients with early stage schizophrenia. 4 Based on this observation, it may be hypothesised that assaying the endocannabinoids in CSF may provide useful biomarkers in early schizophrenia. .09 (c) Kaplan-Meier estimates of the cumulative probability of no transition into frank psychosis for low and high CSF anandamide level groups of patients. Plus signs indicate censored observations (no transition). Groups were split at the median anandamide level of 0.006 pmol/ml. Transition curves were compared using log rank test (hazard ratio (HR)).
